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(57)Abstract: 

PROBLEM TO BE SOLVED: To improve the efficiency of a DC/DC converter and 

reduce its cost. 

SOLUTION: In a DC/DC converter, a DC power supply to a load is turned on and 
off by the switching operation of a MOS transistor 01 . The DC/DC converter has 



a detecting means R1 which detects whether the load 1 is large or small and a 
connecting means SW1 with which another MOS transistor Q2 is connected in 
parallel to the MOS transistor Q1 when the detecting means R1 detects that the 
load is large. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The DC to DC converter characterized by providing the connecting 
means which connects other MOS transistors at juxtaposition at said MOS 
transistor in the DC to DC converter which turns on and off between a load and 
DC power supplies by the MOS transistor which carries out switching operation 
when said detection means detects detection being [ detect the size of said load ] 
a means, and that said load is large. 

[Claim 2] The DC to DC converter characterized by providing in juxtaposition the 
connecting means which connects other MOS transistors at the MOS transistor 
which drives said MOS transistor when said detection means detects detection 
being [ detect the size of said load ] a means, and that said load is large in the 
DC to DC converter which turns on and off between a load and DC power 
supplies by the MOS transistor which carries out switching operation. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] About a DC to DC converter, especially this invention 
relates to the technique of operating efficiently, even if the magnitude of the load 
current changes. 
[0002] 

[Description of the Prior Art] The DC to DC converter is used from the former. 
JP,9-140126,A is indicating the conventional example of this DC to DC converter. 
Drawing 4 shows the circuit of this conventional example, drawing 4 - setting ~ a 
DC to DC converter (in addition by JP,9-140126,A, it considers as the switching 
regulator.) - an output circuit 20, the PWM control circuit 30, the output-control 
circuit 40, and switch SW5 from - it becomes. An output circuit 20 consists of the 
power metal oxide silicon field effect transistors (let a "metal oxide silicon field 
effect transistor" be an "MOS transistor" hereafter.) (MOSFET) Q1 1 and Q12, 
diode D3, an inductance L3, resistance R3, a capacitor C5, C6, and drivers 21 
and 22. In addition, a transistor Q1 1 is a large transistor of the permissible output 
current, and a transistor Q12 is a small transistor of the permissible output 
current. 

[0003] A driver 21 drives a transistor Q1 1 and a driver 22 drives a transistor Q12. 
Transistors Q1 1 and Q12 carry out switching operation, and it connects with 
juxtaposition between the source drains of transistors Q11 and Q12. Inductance 
L3 And capacitor C6 It is an object for smooth. The power supply terminal 23 is 
connected to the source of transistors Q1 1 and Q12. Load resistance R6 is 
connected to the output terminal 24. The PWM control circuit 30 is an oscillator 
31 , the control logic 32, a comparator 33, the differential amplifier 34, reference 
voltage 35, resistance R4, and R5. And it consists of controllable offset voltage 
36. 



[0004] The PWM control circuit 30 is a current mode-pulse width modulation 
(PWM) circuit which controls the duty cycle of drivers 21 and 22, in order to 
adjust the current which passes along resistance R3 so that the electrical 
potential difference of an output terminal 24 may become a desired value. The 
control logic 32 supplies the on-pulse of constant frequency to drivers 21 and 22 
with an oscillator 31. By each on-pulse, drivers 21 and 22 turn ON transistors 
Q1 1 and Q12. In addition, inductance L3 When a comparator 33 shows that the 
level to which the flowing current was set by the differential amplifier 34 was 
reached, the control logic 32 works so that TORAJISUTA Q1 1 and Q12 may be 
turned OFF. The output-control circuit 40 consists of a comparator 41 and 
reference voltage 42. In order to make it operate efficiently, they are the output- 
control circuit 40 and a switch SW5. In a light load, a transistor 01 1 does not 
operate, but a transistor 012 operates, by heavy loading, a transistor 012 does 
not operate but a transistor 01 1 operates (when the current which flows 
resistance R3 is small). 
[0005] 

[Problem(s) to be Solved by the Invention] However, since big power MOS 
transistor 01 1 is used and small power MOS transistor 012 is not used when the 
load current is large, the load of capacity with which big power MOS transistor 
Q1 1 and small power MOS transistor 01 2 were combined is uncontrollable by 
the above-mentioned conventional example. For this reason, since small power 
MOS transistor 012 became useless in order to control the load of a 
predetermined capacity, there was a fault that cost became high. Therefore, the 
technical problem of the invention in this application is offering the DC to DC 
converter with which the fault of the above-mentioned conventional example is 
abolished, it operates efficiently even if the load current's is large and it is small, 
and cost's becomes cheap. 
[0006] 

[Means for Solving the Problem] In order to solve the above-mentioned technical 
problem, when said detection means detects detection being [ detect the size of 



said load in tine DC to DC converter which turns on and off between a load and 
DC power supplies by the MOS transistor which carries out switching operation 
of the configuration of the 1st of invention of this application ] a means, and that 
said load is large, it is the DC to DC converter characterized by providing in 
juxtaposition the connecting means which connects other MOS transistors at said 
MOS transistor. 

[0007] Since a connecting means connects other MOS transistors to 
juxtaposition at the MOS transistor which turns on and off between a load and 
DC power supplies by switching operation when a detection means detects the 
size of a load and said detection means detects that said load is large by the 
configuration of invention of the above 1st, a DC to DC converter can be 
efficiently operated irrespective of the size of a load. 

[0008] Furthermore, in the DC to DC converter which turns on and off between a 
load and DC power supplies by the MOS transistor which carries out switching 
operation, the 2nd configuration of invention is a DC to DC converter 
characterized by providing in juxtaposition the connecting means which connects 
other MOS transistors at the MOS transistor which drives said MOS transistor, 
when said detection means detects detection being [ detect the size of said load ] 
a means, and that said load is large. 

[0009] Furthermore, since the MOS transistor of others [ MOS transistor / to 
which a connecting means drives said MOS transistor when said detection 
means detects that a detection means detects the size of a load in the DC to DC 
converter which turns on and off between a load and DC power supplies by the 
MOS transistor which carries out switching operation by the configuration of the 
2nd invention, and said load is large / juxtaposition ] is connected, a DC to DC 
converter can be efficiently operated irrespective of the size of said load. 
[0010] 

[Embodiment of the Invention] Drawing 1 shows the circuit of the DC to DC 
converter concerning the gestalt of operation of the 1st of the invention in this 
application. It sets to drawing 1 and is power MOS transistor (p channel mold 



MOSFET) Q1 to a serial between a power supply terminal 6 and an output 
terminal 7. Between source drains and inductance L1 And resistance R1 It 
connects with a serial, DC-power-supply +VDD is connected between a power 
supply terminal 6 and a grounding point, and the load 1 is connected between 
the output terminal 7 and the grounding point. Furthermore, power MOS 
transistor Q2 (p channel mold MOSFET) Between source drains is MOS 
transistor 01 . It connects with juxtaposition between source drains. MOS 
transistor 03 (n channel mold MOSFET) The source is connected to a grounding 
point and a drain is MOS transistor 01. It connects with the drain. Furthermore, 
MOS transistor 04 (n channel mold MOSFET) Between source drains is MOS 
transistor 03. It connects with juxtaposition between source drains. 
[001 1] The output terminal of the differential amplifier 2 is a switch SW1 . Input 
terminal d1 And switch SW2 Input terminal d2 It connects. The differential 
amplifier 2 is resistance R1 . Consider the difference electrical potential difference 
of an electrical potential difference and offset voltage VS1 as an input, and when 
this difference electrical potential difference is below a predetermined value 
Connection condition which shows a switch SW1 as a continuous line And switch 
SW2 (in SW1, a terminal a1 and a terminal b1 are connected) SW2 It is a 
terminal a2 then. Terminal b2 When it changes into the condition of having 
connected and said difference electrical potential difference exceeds said 
predetermined value Switch SW1 And switch SW2 It changes into the connection 
condition (condition that the terminal a1 and the terminal c1 were connected in 
SW1 , and the terminal a2 and the terminal c2 were connected in SW2) shown by 
the dotted line. A control circuit 3 is drivers 4 and 5 and a switch SW1 , and SW2. 
It contains. The output terminal of a driver 4 is MOS transistor 01 . The gate and 
switch SW1 Terminal c1 Connecting, the output terminal of a driver 5 is MOS 
transistor 03. The gate and switch SW2 Terminal c2 It connects. Diode D1 A 
cathode is MOS transistor 01. It connects with a drain and the anode is 
grounded. Capacitor CI It connects between a power supply terminal 6 and a 
grounding point, and is a capacitor C2. It connects between the output terminal 7 



and the grounding point. 

[0012] Wlien a load 1 is below a predetermined value by the above configuration 
(at the time of a light load), it is resistance R1 . Since the voltage drop is small, it 
is a switch SW1 . And switch SW2 Connection is in the condition shown as a 
continuous line. For this reason, the driver 4 of a control circuit 3 is MOS 
transistor Q1 . Driving the gate, a driver 5 is MOS transistor Q3. The gate is 
driven. In addition, it is MOS transistor 02 at this time. It is a switch SW1 
between the gate sources. A terminal a1 and b1 It connects too hastily and is 
MOS transistor 04. It is a switch SW2 between the gate sources. A terminal a2 
and b2 It has connected too hastily. For this reason, it is power MOS transistor 
01 at the time of a light load. The amount of charges of the gate (the amount of 
charge charges of the capacitance which exists in the gate) is MOS transistor 01. 
MOS transistor 02 Since it is fewer than the sum of the amount of charges of the 
gate, effectiveness can be gathered. In addition, MOS transistor 01 MOS 
transistor 03 It drives by drivers 4 and 5 and becomes ON by turns. 
[0013] On the other hand, when a load exceeds a predetermined value (at the 
time of heavy loading), it is resistance R1 . Since the voltage drop is large, it is a 
switch SW1 . And switch SW2 Connection is in the condition shown by the dotted 
line. For this reason, MOS transistor 02 MOS transistor 01 It connects with 
juxtaposition and is MOS transistor 04. MOS transistor 03 It connects with 
juxtaposition. For this reason, MOS transistor 01 and 02 Since the on resistance 
of the doubled transistor becomes small, effectiveness becomes good. At this 
time, the driver 4 of a control circuit 3 is MOS transistor 01 and 02. Driving the 
gate, a driver 5 is MOS transistor 03 and 04. The gate is driven. In addition, 
power MOS transistor 01 and 02 It is good also as an n channel mold power 
MOS transistor. In this case, n channel mold power MOS transistors 01 and 02 
The polarity of a gate input signal becomes the thing and reverse of a case of 
said p channel. 

[0014] Drawing 2 shows the circuit of the DC to DC converter concerning the 
gestalt of operation of the 2nd of the invention in this application. The gestalt of 



the 2nd operation is tine modification of the gestalt of implementation of the 
above 1st. In drawing 2 , control circuit 3a controls driver 4a and driver 5a, driver 
4a operates like the driver 4 of drawing 1 , and driver 5a operates like the driver 5 
of drawing 1 . Differential-amplifier 2a and 2b replace the differential amplifier 2 
of drawing 1 . Differential-amplifier 2a is resistance R1 . Differential-amplifier 2b 
operates by amplifying an electrical potential difference as a comparator which 
compares the output and reference voltage Vr of differential-amplifier 2a, and 
they are a switch SW1 and SW2. It controls. Control circuit 3a receives a 
feedback signal from an output terminal 7, and controls Drivers 4a and 5a by 
Pulse Density Modulation (PWM) to maintain a load output at a predetermined 
value. Others are the same as that of above-mentioned drawing 1 . 
[0015] It sets to drawing 2 as well as drawing 1 , and is MOS transistor Q2 at the 
time of heavy loading. MOS transistor 01 It connects with juxtaposition and is 
MOS transistor 04. MOS transistor 03 It connects with juxtaposition and is MOS 
transistor 01 at the time of a light load. MOS transistor 03 It operates. For this 
reason, the circuit of drawing 2 has the same effectiveness as the circuit of 
drawing 1 . 

[0016] Drawing 3 shows the circuit of the DC to DC converter concerning the 
gestalt of the 3rd operation. It sets to drawing 3 and is power MOS transistor (p 
channel mold MOSFET) 09 to a serial between a power supply terminal 17 and 
an output terminal 18. Between source drains and inductance L2 And resistance 
R2 It connects with a serial and the load 1 1 is connected between the output 
terminal 18 and the grounding point. In addition, DC power supply are connected 
to the power supply terminal 17 like said power supply terminal 6. 
[0017] A control circuit 13 is MOS transistor (p channel mold MOSFET) 05, 06, 
MOS transistor (n channel mold MOSFET) 07, 08, a switch SW3, and SW4. And 
it consists of drivers 14, 15, and 16. MOS transistor 06 Between source drains is 
MOS transistor 09. It connects between the source gates and is MOS transistor 
05 further. Between source drains is MOS transistor 06. It connects between 
source drains. A grounding point and said MOS transistor 09 Between the 



source drains of power MOS transistor (n channel mold MOSFET) Q10 is 
connected between drains. MOS transistor Q8 Between source drains is MOS 
transistor 09. It connects between the gate and a grounding point and is MOS 
transistor 07 further. Between source drains is MOS transistor 08. It connects 
between source drains. 

[0018] The output terminal of a driver 14 is MOS transistor 05. The gate and 
switch SW3 Terminal c3 Connecting, the output terminal of a driver 15 is MOS 
transistor 08. The gate and switch SW4 Terminal c4 It connects. Furthermore, 
the output terminal of a driver 16 is connected to the gate of MOS transistor 01 0. 
The differential amplifier 12 is resistance R2. Considering the difference electrical 
potential difference of an electrical potential difference and offset voltage VS2 as 
an input, the output terminal of the differential amplifier 12 is a switch SW3. Input 
terminal d3 And SW4 Input terminal d4 It connects. With the differential amplifier 
12, when the electrical potential difference of resistance R2 </SUB> is below a 
predetermined value (at the time of a light load) A switch SW3 and the 
connection condition of SW4 are a condition (the terminal a3 and terminal b3 of 
SW3 are connected) shown as a continuous line. SW4 Terminal a4 Terminal b4 
It will be in the condition of having connected and is resistance R2. When an 
electrical potential difference exceeds said predetermined value (at the time of 
heavy loading) A switch SW3 and the connection condition of SW4 will be in the 
condition (condition that the terminal a3 and terminal c3 of SW3 were connected, 
and the terminal a4 and terminal c4 of SW4 were connected) which shows by the 
dotted line. 

[0019] Diode D2 A cathode is MOS transistor 09. It connects with a drain and the 
anode is grounded. Capacitor C3 It connects between a power supply terminal 
17 and a grounding point, and is a capacitor C4. It connects between the output 
terminal 18 and the grounding point. In addition, also for a driver 16, the circuit 
linked to the gate of power MOS transistor 01 0 is power MOS transistor 09. It 
may be the same as that of the circuit linked to the gate. Moreover, power MOS 
transistor 01 0 is lost and it is good also as an asynchronous DC to DC converter. 



[0020] By the above configuration, it is resistance R2 at tine time of a liglit load. 
Since an electrical potential difference is below a predetermined value, it is a 
switch SW3. MOS transistor Q6 It is made not to operate and is a switch SW4. 
MOS transistor Q7 It is made not to operate. For this reason, a driver 14 is MOS 
transistor Q5. Driving, a driver 15 is MOS transistor 08. It drives. For this reason, 
since drive loss of drivers 14 and 15 decreases, effectiveness increases. In 
addition, MOS transistor 05 MOS transistor 08 It operates as CMOS, becomes 
ON by turns, and is MOS transistor 09 of the next step. It drives. A driver 16 
drives MOS transistor 01 0. 

[0021] On the other hand, it is resistance R2 at the time of heavy loading. Since 
an electrical potential difference exceeds a predetermined value, it is a switch 
SW3. MOS transistor 06 MOS transistor 05 It connects with juxtaposition and is 
a switch SW4. MOS transistor 07 MOS transistor 08 It connects with 
juxtaposition. For this reason, a driver 14 is MOS transistor 05 and 06. Driving, a 
driver 15 is MOS transistor 07 and 08. It drives. MOS transistor 05 and 06 
MOS transistor 07 and 08 It operates as CMOS, becomes ON by turns, and is 
MOS transistor 09 of the next step. It drives. For this reason, MOS transistor 09 
Since a switching rate becomes quick, it is MOS transistor 09. Switching loss 
decreases. Consequently, effectiveness becomes good. In addition, a driver 16 
drives MOS transistor 01 0, and is MOS transistor 09. MOS transistor 01 0 
serves as ON by turns. For this reason, a DC to DC converter can be efficiently 
operated irrespective of the size of a load. 
[0022] 

[Effect of the Invention] Since according to the DC to DC converter concerning 
invention of the 1st of this application other power MOS transistors are 
connected to juxtaposition at the power MOS transistor which turns on and off 
between a load and DC power supplies by switching operation when a load is 
large, a DC to DC converter can be efficiently operated irrespective of the size of 
a load. Furthermore, since the capacity of the power MOS transistor to be used is 
used for the maximum and there is no useless power MOS transistor, cost 



becomes cheap. Furthermore, since according to the DC to DC converter of the 
2nd invention other MOS transistors are connected to juxtaposition at the MOS 
transistor which drives the power MOS transistor which turns on and off between 
a load and DC power supplies by switching operation when a load is large, a DC 
to DC converter can be efficiently operated irrespective of the size of said load. 
Furthermore, since the capacity of the MOS transistor to be used is used for the 
maximum and there is no useless MOS transistor, cost becomes cheap. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the circuit diagram of the DC to DC converter concerning the 
gestalt of operation of the 1st of the invention in this application. 
[Drawing 2] It is the circuit diagram of the DC to DC converter concerning the 
gestalt of the 2nd operation. 

[Drawing 3] It is the circuit diagram of the DC to DC converter concerning the 

gestalt of the 3rd operation. 

[Drawing 4] It is the circuit diagram of the conventional example. 
[Description of Notations] 



1 1 1 Load 

6 17 Power supply terminal 

Q1, Q2, Q9 P channel mold power MOS transistor 

Q3, Q4, Q10 N channel mold power MOS transistor 

Q5, Q6 P channel mold MOS transistor 

07, 08 N channel mold MOS transistor 

R1, R2 Resistance 

2, 2a, 2b Differential amplifier 

SW1, SW2, SW3, SW4 Switch 
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DRAWINGS 



[Drawing 1] 




[Drawing 3] 
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[0011] lliJ)±itg^2i7)ai:tiS^{4, x^ -yf-sw 

^ -v b muvg 1 oumji^ A* t L . m^'^mmm 

HHTWfifl^m ( SWi TM-fai h^^h.ifi 

«J, (SWi T-aS^ai fcS^Ci fmmtL. SWa 
tP0lf^3ab^^^^'4, 5S.W'X^ -y^SWi . SW2 

^#^T■^^li„ b5^^^'4totfi^STO. Mosb^y 

b5^^^'5t0ffi^S^i±. U0SVyyiyX9 
Q3 tO^-bRt^'X^ -y^SWa tOS^Ca tCffM^tl 

xv-^h. ii;^?y-b*^'Mos b^y^'x 

^Qi cobb-^ytcgMsti. TJ-vmm^Kxv^ 



Six. ay^y^c2 liin^jmi'i tmm}^.b<^rmzm 
[0012] iiiio^Egt j; mi mmmxfco 

T\ X-f v^SWi Jlt;^-X-f -y^SWa (Ttimimmx' 

Mosb^y>''x^'Qi oy-b^igljL, b^-f^^'5 
(iMos b^yi^'x^Qg to^-b&»^li„ ^t^. 
zcob^. Mos b7y>^'x^'Q2 io^^'-b ■ y-xral 

(iX-^-y^SWi <7)S^ai . t^J: 0@^&§tL. M 
OSb7y>>'X:5?Q4 <7)^'-b ■ y-X^iiX-f 'y^S 

W2 CO^^eii . b2 tJ;^®!^^^!^^^!., ZCOtz 

i^. gt?tB$ii- ^N°y-Mos b^y-^'x^Qi 

y- hffy^-e- i^m ( b ^zif^-t I, ^ ^ y \° ^ y X 

t^j?t;€€?ff*) /&^'Mosb7yyx^Qi tMosb^ 

yi^'xi'Qj tt?:):!r-bt?)-?-v->^'MofliJ; DiJ'^^i/^O 
T\ ^*^±tfS^t:6^T'#«.« MOSb^yi^' 
X^Qi fcMOSb^yi^'X^'Qg tii. b7-f^^'4. 
5 1 J: i9lBtt§ixT3S5t^y t =5rl> , 

[0013] tm^pifTgfiff ^a.t-i?. t ^ (mftTt 
Wi mx^'vi-sw, commii}mx%^m.xh 

So ZCOtzl^^ MOS b^yi^'X^Qa {iMOSb^y 

i^'x^Qi t;M^JtgMS^i, MOSb9y>'x^'Q4 

{iMos b^y^^'x^Qg ^zmiHzmm^tii . ^<^fz 

nb. MOS b^yi^'X^Qi . Q2 ^:-^h-^fzY-yy'y 
xi^cT^yi-ymsLtiM^^ <t£h<DX\ mm^i. <^£h. ^ 

(nb%. nmm^3(D\iyAJ^A\moshyy'jx9 

Qi . Q2 <7)^'-b^igijL. b7-f^^'5iiMOSb7 

yi^x^Q^ . Q4 (T^Y-Y^mm-tt. ^j:i5. ^n°V- 
MOS b^yi^'X^'Qi , Q2 ^n^->r^yl^M^N°V-M 
OS,Vyy'JX^bLXhl\^. ^<7^i^^. n^^^Vb 

M^iv-Mosb^y^-'x^Qi. Q2 i?)^'-bA:;'3fi 

[0014] lll2(±*gMBI!0® 2t7);iffeOff#Jtf^;6 
§ D C / D C a y A- ^' o [pJIfS ^ ^ L T 1/ 1 !> , II 2 toll 

Moff^Etiiian 1 co^j4to?^tjoM^MT- s . m 2 

t^joV^T. $fj«l?&3 a^ib7■^^^'4 a.mfYy4)^5 
a ^ffltP t , ^^'4 a«H 1 1?) b 7^ A'4 

t . b ^ ^ ^ s- 5 a am o b ^ ^ A- 5 i: r« t»# 
^i&tifg^ 2a. 2 b i±H 1 (T)mmmWi^ 2 ^ m 

&Jti/ittOT-J^I>. liif)m*g§l2aiiJgl5lRi 0€J± 

^ iiig L . ntsm^M^ 2 b a^i)±Mt§^ 2 a cotfi^ t a 
iii«j±v r b ^imthmmb LxtmL. x^ 
swi . SW2 mmth.. mmmm 

'3j;dtb7^^^-4 a. 5 a^y\7bXt§^tig { PW 

M) tj;o$ij«t-i>o nmibnmxh 

[00 15] mi{Zii\^X\,^ aitlalWt. fit^tO 
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hyy'jx^Qs i^zmmm^ti. mnm^tt^im 
[0 0 1 6] [33 i±. m3ffmmmm^zimhDc/ 

WMT 1 7 1 Zti^T 1 8 ^orE^^;:^S?|J^:^^v-MO s 
b^yi^'X^ (P^^^VI/MMOSFET) Qg (7)y- 

^mm^ti. m 1 1 ffi^^m^ i s ^jm* t topai 

^zmm^tiX^^h. ^iHiffi^ 1 7 (cfiMIEmiiliffi 

[0017] sofPHS^i 3a, MO s v=>y=Jx^ ( p 

^^:T-;^MMOSFET) Q5 , Qg , MOSh^>i^' 
( n^-v;t-;l/MMOSFET) Q7 , Qe . "y 
^SWg . SW4 m^Y'J-if^lA^ 15. 16:{)^^>:5r 

osh^y^^'x^Qg ;oy-x ■ f-vrnzmwaii. 

St;, MOS h^yi^'x^Qg oy-:7. ■ Yl^ AyWj^ 
Mosvyy-Jxi>Q^ oy-x- Ki^^yralWfgES 

^ y t orelt;:^ -m o s b 9 y^-'x ^ ( n ^-r ^-./i^M 

MO s PET) Qioi?)y-y?. • YV-^ ymfmmt^ixx 

\V6. MOSVyyiyX^Qs COy-X ■ KU Of?^/;; 
MOS b^yi^'X^Qg cO^^-htm-^.is^CttM 

§^1, St;, Mosb7>'>''>!>^'Q7 (DV~x- y^vA 
ym^Mosvyy-Jxi^Q^ <nv~x - YVAymz 

[0 0 18] v-^/i xa^'^^m-^mo^v^/yj 
X9Q^ cod^-hRUx^ vi-sw^ c7)j^^c3 ^ztm 
^ti. Vy-tJ^15<7)liitl^l'im0Shyy'Jx^Q 

8 coy-hmx-i yi-sw, cr>m-c, i^zmm-^tix 

V^l>, lit;, ¥y-(J<16C0\iitliQl'imoShyy'J 
X 9 Q 1 r, t^J I- (cgM $ iiT I ^ !> , ^»tit§§ff 1 2 

A:^i: t, Hiliilitll 2<7)\i!iiim-iiX^ -y^SWg 

V^l> , M»±MtIts 1 2 J; 0 , ffiKRs i7)^j±5&iji)fsgffi 

iilTt^fc^ (gt#B§) i±, X^V^SWg , SW4 t?) 

mm^miimmx-Tjktvm ( sws osii^as tssi^b 
3 fmrn^ti. sw, c^s^a^ fcs^bi mm^ti 
fzm) fc^o, ffiiJiRa t^^ffi^EBfSfi^sii. 

«JJMIlT-S^t-4m { SW3 t^S^aa fcS^Ca *'>fi 

[0 0 19] ^'W^t-KDs a^y-K^^f^'Mos h^y 
9Qs o K ^ y tL, r y - K^fiffi § ti 



TUS» nyry^fCs (±mi!HS5i^l 7 tfmiftc^Ra 
tcffitSti, ayry-tfC^ iitii^S^ 1 8 fcglMfc 
^^jralt^g^S^iTV^I,, yN°y-MOS h^y^^'x 
3? Qi 0 tO^- b tSit-r -g. Hif^a , K 5 ^ A- 1 6 T- , 

A°'7-Mosb7y>>'>!>^Q9 (D-y-hizmmtm^ 

^Qio^^:< LXWWimmDC/DCayji~9tLX 
[0020] iil±oM; j; D , ^t#B#a, miRz 

shyyJx^Qe tmi^L^x^-^iioliZ^ii. x^ 

SW4 ^zx^Mosvyy'yx^^Q^ ^wtL^rvu^ 

^Z^til. Zff)tz>^. K^^A'l 4aM0S b^yi^'x 
^Q5 ff}^imi)}l. Vy-^.>\15im0ShyyiyX 
^Qs ^)^^:mWli'l. ICPitzisb. K5-fA-i4, 15 
(^mmim^fM'^j:<^j:hff)X\ Ji)*/jWI>. ^i^, M 

osb^yi^'x^Qs tMos h^yi^'x^Qs tac 

MOStLTlJf^L, xSt^^yi::^:^, <*:S<7)MOS 

h^yi^'x^Qg Srigirrs, K^-f A'l eaMosb 
yyi^-x.^Qioimmi-^. 

[00 2 1 ] -If. mmmi. imn, (^m&m^ 

i$.i:mm0X\ X-i yi-SWs tj;DM0Sh7y>-' 

x^Qe jj^^Mosb^yi^'x^Qs izmuzmm^ti. 
x-^ vi-sWi i,zX'0Moshyy'Jx9Q^ tmos 

hyy'Jx^Qs izmUzmm^ti^ -. rorrjtK 1-7 
-fAl4aM0Sh7yi^X^Q5 , C^, *-»L, K 
9^A'l 5aMOSh9yi^"X^Q7 , Qg ^iBKt- 

MOS b^yi^'X^Qs , Qg fcMOS b^yi^'x 
:5?Q7 , Qs i:aCMOSt LTijf^L, ^StC^yt 

^rO, J^S<7)Mosb^yi^"x^Q9 ^igij^-i., ;o 
fcfc, MOSh^y^^^x^Qg a, x-{ ^vi-y^'mmif 

m<^£h(^X\ MOSh^yi^'X^Qg c?)X^>y^y^'' 

K7-f A'l eaMos b7yi/x^Qio£.iBifjL, mo 
sb^yvx^Qg fcMosh^yi^'x^Qioasst; 

D c a yys-^ j; < ftftS Its ^ t S . 
[0022] 

[^BHO^*] 1 <7^%m{zmhh D C/D C a 

yyN'-^tcj;^iH\ m?fff*i^#^^ii^t, x^v-fy^'- 
mmz X 0 :t ft mfm:M b^m^ityty^h^-^u- 
M o s h ^ y >'X ^ tM?iJ tffito AV-M o s h 5 y 

X^*ifiM§m>OT-\ t^t^±/hW^*5Ji1'D C/D 

c n y.A- ^ ^ < ^ !> ; t^x 

ffiffl-rs^v-Mos h^y^^'x^j'to^i&ftAPfi 
t;ffiffl-r§ <^)X\ tf/-i^AV-M o s b ^ y i^'x ^^i^ 
axhfm<^j:h. St:, m2t^^HJ5t^DC/ 

DCrjyyS-^tj;ilH\ |l^;&iA§V^*|^t, X^.y 

^ymmz i.^mb mfiWM b<7m^^y^y-th 

y ^°'7-M o s b ^ y >>"X ^5? ^ SiJ^-S M O S h 7 y i^'X 
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[01] 1 <7)^Jfi<7)ff^^t:^i9S D C /D 

[02 ] m2c^)mmmMi^zmbhD C/D cay 
msi mcommmmiz^hiDc/Dcayj-^- 



1.11 M# 

6. 17 miigs^i^ 

Qi . Q2 . Qg P^-v-^^;H!i^N°y-Mos h^y^^' 

Qs . Q4 . Qio n^-Y:?•;^S^^°"7-M0S b^yi'' 

Q5 . Qe Pi-^^-^/lMMOShyyiyX^ 

Ri , R2 m. 

2. 2a. 2b 

SWi . SW2 . SW3 . SW4 X-^ 



[HI] 
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[02] 




